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DETAILED ACTION 
Response to Arguments 

1. Applicant's arguments with respect to claims 22, 23-30, 43, 53 and new claims 
56-66 have been considered but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for ail 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 22-30, 43, 53, 56-65 and 66-68 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Gutmann et al. (Microwave Scanning Microscopy for Planar 
Structure Diagnostics, 1987 IEEE) in view of Zenhausern et al. (Apertureless near-field 
optical microscope) and Kraszewski et al. (US 5039947). 

Regarding claims 22, 53 and 56, Gutmann et al. (hereafter Gutmann) in fig. 1-2 
discloses a method for measuring electrical impedance [lines 1-3 of abstract on page 
281] of a sample using a probe [lines 1-17 of Cavity Utilized, Measurement set-up and 
Test Structure on page 281] having a pointed tip [thin-conducting coupling element], 
comprising: 

positioning said sample [conducting lines or planar test specimen] outside 
microwave cavity [fig. 1 or 2] and adjacent but not in contact with said tip [see space 



Application/Control Number: 09/608,31 1 Page 3 

Art Unit: 2829 

between coupling element and test structure in fig. 1 or 2 and last two paragraph of 
column 1 on page 282]; 

measuring interaction [see 1 st and 2 nd paragraph of column 1 of page 282] 
between said tip and said sample without contacting said sample with said pointed tip; 
and 

deriving electrical impedance [conductance, see 3 rd paragraph of column 1 on 
page 282] from said microwave cavity probe tip-sample interaction. 

Gutmann discloses all the elements but silent about pointed probe tip. Rather, 
Gutmann discloses a tip, which has a diameter of 1 or 10 mil. Gutmann also discloses 
importance of this dimension (i.e. thin-conducting coupling element or probe tip) and 
separation between the tip and sample to control the (evanescent field for coupling the 
cavity during measurement. 

Zenhausern et al. (hereafter Zenhausern) in fig. 1 discloses use of a sharp tip in 
tip/sample interaction for scattered electric field near the tip and to obtain super- 
resolution image at microwave frequency. 

Gutmann and Zenhausern discloses all the elements but are silent about 
measuring a quality factor and measuring a resonant frequency shift as further 
claimed. Kraszewski et al. (hereafter Kraszewski) discloses measuring a quality factor 
and measuring a resonant frequency shift as further claimed [see lines 1-25 of column 
3] for nondestructive measurement of the properties of the sample (here the moisture 
content of individual single grain kernels, seeds, nuts, or fruits). Kraszewski also 
discloses measurement of impedance on individual corn kernels with capacitive sensors 
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at radio frequency to determine moisture content (see lines 36-44 of column 1), 
measures the shift in the resonant frequency and the change in the Q-factor of the 
cavity to measure microwave and dielectric property of material (see lines 48-57 of 
column 1) and a nondestructive process for determination of moisture content in a 
single seeds using a microwave resonator (see lines 58-68 of column 1 ). 

Therefore, it would have been obvious to a person having ordinary skill in the art 
at the time the invention was made to modify probe tip of Gutmann and Zenhausern, 
which offer a sharp tip to obtain better resolution during tip-sample interaction for 
advantages that Zenhausern has to offer i.e. good predictability over wide range of 
moisture contents for samples of variable or irregular shape (see lines 50-68 of column 
2). 

Regarding claims 23 and 57, Gutmann discloses scanning evanescent 
microwave probe having said pointed tip extending from a coaxial or transmission line 
resonator [microstrip line of fig. 1] 

Regarding claims 24, 58, 67 and 68, Gutmann discloses quantitative and 
qualitative measurements (quasi-static approximation for claims 67-68) [see Fig. 4 and 
fig. 2, quasi-static is inherent to quantitative and qualitative measurements]. 

Regarding claims 25 and 59, Gutmann discloses complex dielectric constant and 
conductivity [see abstract for dielectric and conductance]. 

Regarding claims 26 and 60, Gutmann discloses sample comprises a metallic 
conductors material [conducting lines] 
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Regarding claims 27 and 61-62, Gutmann discloses sample comprises multi- 
layered material [wafer]. 

Regarding claim 28, Gutmann discloses sample comprises a metallic conductors 
material [conductive lines]. 

Regarding claims 29-30, 43 and 63-65, Gutmann discloses interaction is 
measured with modulated external field (electric field) [using network analyzer, 
evanescent electric field and tuning the disc, see first two paragraph of column 1 on 
page 282] as further claimed. 

4. Claims 22 and 53 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Amar et al. (Near-field scanning microwave microscope with 100 pm resolution) in 
view of Zenhausern et al. (Apertureless near-field optical microscope) and Kraszewski 
et al. (US 5039947). 

Regarding claims 22 and 53, Amar et al. (hereafter Amar) discloses a method for 
measuring electrical impedance of a sample using a probe having a pointed tip 
comprising: 

positioning said sample outside microwave cavity [see fig. 1] and adjacent but 
not in contact with said tip. 

measuring interaction [see Abstract] between said tip and said sample without 
contacting said sample with said pointed tip; and 

deriving electrical impedance [column 2 on page 3272] from said microwave 
cavity probe tip-sample interaction. 
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Amar discloses all the elements but silent about pointed probe tip. Rather, Amar 
discloses a probe with different diameters to help generate the image of a sample. 

Zenhausern et al. (hereafter Zenhausern) in fig. 1 discloses use of a sharp tip in 
tip/sample interaction for scattered electric field near the tip and to obtain super- 
resolution image at microwave frequency. 

Amar and Zenhausern discloses all the elements but are silent about 
measuring a quality factor and measuring a resonant frequency shift as further 
claimed. Kraszewski et al. (hereafter Kraszewski) discloses measuring a quality factor 
and measuring a resonant frequency shift as further claimed [see lines 1-25 of column 
3] for nondestructive measurement of the properties of the sample (here the moisture 
content of individual single grain kernels, seeds, nuts, or fruits). Kraszewski also 
discloses measurement of impedance on individual corn kernels with capacitive sensors 
at radio frequency to determine moisture content (see lines 36-44 of column 1), 
measures the shift in the resonant frequency and the change in the Q-factor of the 
cavity to measure microwave and dielectric property of material (see lines 48-57 of 
column 1) and a nondestructive process for determination of moisture content in a 
single seeds using a microwave resonator (see lines 58-68 of column 1). 

Therefore, it would have been obvious to a person having ordinary skill in the art 
at the time the invention was made to modify probe tip of Amar and Zenhausern, which 
offer a sharp tip to obtain better resolution during tip-sample interaction for advantages 
that Zenhausern has to offer i.e. good predictability over wide range of moisture 
contents for samples of variable or irregular shape (see lines 50-68 of column 2). 
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Conclusion 

5. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Paresh Patel whose telephone number is 571-272-1968. 
The examiner can normally be reached on 8:00 to 4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ha Nguyen can be reached on 571-272-1678. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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